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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated tube for heat transfer for a waste heat 
boiler utilizing waste incineration exhaust gas, excellent in high temp, corrosion resistance, 
particularly high temp, intergranular corrosion resistance. 

SOLUTION: The laminated tube for heat transfer for a waste heat boiler utilizing waste 
incineration exhaust gas. excellent in intergranular corrosion resistance, consists of an outer 
tube composed of austenitic stainless steel and an inner tube composed of ordinary boiler 
steel. At this time, the outer tube, composed of austenitic stainless steel, has a composition 
consisting of. by weight. 25-35% Ni. 25-35% Cr. 0.1-10% Mo. 0.001-0.1% Mg, 0.001-0.1% B. 
0.001-0.05% C. <0.1% Si. <0.03% P. <0.03% S. and the balance Fe with inevitable impurities and 
further containing, if necessary, the following (a) and/or (b) and/or (c): (a) 0.1-5% W; (b) one 
or <2 kinds among 0.001-0.1% rare earth elements. 0.001-0.1% Y, 0.001-0.1% Zr. and 0.001- 
0.5% Hf; (c) either or both of 0.01-1.0% Mn and 0.001-0.1% Ca. 
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(57) [mm] 

i : 2 5-3 5%> C r : 2 5~3 5%. Mo : 0. 1 
~10%, Mg:0. 001-0. 1%. B:0. 00 

1~0. l.C:0. 001~0. 05%. Si:0. 
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(b) *JcfcJ>'/*/c« (c) ?:$WL.. mKttiF 

f - > u ;^ e. S JI-'B i am©*r ^ e*» 
f;>tj:h. CCT (a) «. W: 0. l~5%r*»3. 
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0. 0. 0 I~0. 1%. Zr:0. 001—0. 1 
%. Hf :0. 00 1~0. 5%<!!>^%Oia$/c«2 
fflW±-C*t9. (c) Mn : 0. 0 1-1. 0%. 
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in^m 1 ] affiJ^r. Ni:25~3 5%. Cr: %. Y:0. 001 --0. 1%, Zr:0. 001~ 

25~35%. Mo:0. 1~10%. Mg:0. 00 0. 1%. Hf:0. 001—0. 5%©^>%0[) Itt* 

n~0. 1%. B:0. 001 ~0. 1. C:0. 00 fc«2afe(±*^WL. ^«3*5F e t^M^^JJJp^ 
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Ji(T. s : 0. 0 3%t^T*^WL/> ^oASFei^Bj tcct^^r^m^t^m^^f^-^micmtitcc^mm^^' 
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[imm2] mM%V. NI : 25-35%. Cr : 10 5:. 3 ^tC^WT-SC i^ltSiif ^W3}?^ 1 -4iB*S 

25-35%. Mo : 0. 1-10%. Mg : 0. 00 (omnwm-^icqitifcc:^mmw:^mmm!Sk^^ 
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0. 5%CD^-^©l«S/cW2«fe(±«r^WL. g|D35S T«:*j75in-SC <b*^6). ^©tii&lC«iB[SWAtt©ffin 

tt{csn/cc*«g*pgf*f;^fijffl0g?^d<-C5©e^ffl}S^ #pa¥5 -19512 6!t#i¥<afRicme>n.5«(c. 

30 %-C. C : 0 . 0 5 %fe(T. S i : 0 . 3 %«T. M 
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«iJ©c:*^in5l^'C ^©^:ftttJRi^*^{iL.fc 6 0 0 'C© «:±^L/. lyoCfy^(Dm3 n y --ffcfc J:ytr^-7;^ 5^ •> 5; 
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<«0. 5-2%<!:SA/c. 

[00 18] (h) #±a7cm. Y. ZrfcctO'Hf 
cn6©fi£^(C{i. ?^M»nXt4?:(Sl±Sti-€>f'fffl*i4>^ 

7C^. Y. fcJ:0'Z r fC$>-:.r{*0. 0 0 1%, Hf<D 

*-^-r»o. 0 1 %*?]i§-c{*. BifM©^P5*nxt4[^±^ 

O'ZrtCft-oliO. 1%. Hf{C&^t:»0. 5%«:S 
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Ci*^^. ^CD^WS*. #±ffl7C^: 0. 0 0 1- 
0. 1%. Y:0. 001—0. 1%. Zr:0. 00 
1-0. 1%. *JJ:C/Hf : 0. 00 1-0. 5%<b^ 
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cne>©^^><D$^a*5-en-eno. 4%=S:mx 
^wa^-e-n-eno. 4%JWT{cii*d?)!&ttntfj&6^c 

[0 0 2 1 ] 
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0.031 


0.013 


0.035 


0.04 


0.017 


0.014 
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29.4 


30.3 


3.13 


0.032 


0.024 


0,024 


0.02 


0.022 


0.016 
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34.7 


31.1 


3.72 


0.040 


0.041 


0.024 


0.06 


0.014 


0,013 
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31.5 


25.4 


2.98 


0.023 


0.014 


0,011 


0.02 


0,024 


0,012 




5 


31.6 


34,7 


3.33 


0.035 


0.025 


0.018 


0.03 


0.016 


0.011 




6 


28.9 


29.4 


0.17 


0.046 


0.007 


0.025 


0.05 


0.018 


0.012 




7 


30.1 


30.2 


9.63 


0.046 


0.061 


0.031 


0.09 


0.011 


0.013 
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30.6 


31.6 


2,89 


0.002 


0.040 


0.022 


0.05 
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33.7 


28.9 
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0.016 
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0.025 
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0.006 
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0.01 
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33.4 
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0.022 
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33.1 
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0.03 
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0.012 
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Zr : 0.069 


26 


29.3 


31.8 


6.41 


0.032 


0.019 


0.036 


0.04 


0.013 


0.029 


Mn : 0.73 


27 






5.98 


0.046 


0.037 


0.022 


0.05 


0,009 


0.018 


Cb: 0.064 


28 


33.7 


29,5 


3.47 


0.051 


0.011 


0.019 


O.OJ 


0.023 


0.009 


Mn:0.6I. Cb:0.044 


29 


31.1 


30.4 


4.11 


0.062 


0.023 


0.030 


0.03 


0.014 


0.011 


W : 3.79, Mn : 0.36 


30 


27.2 


33.2 


4.20 


0.01 1 


0.046 


0.028 


0.02 


0,012 


0.024 


La: 0.062. Mn : 0J1 



[0026] * >K C^4] 



mm 


^ 1= O ^ 5^ m ^ (niFctT-'^Mr-fPlLm (ffiiB:%) 




N i 


C r 


Mo 


Mg 


B 


c 


S i 


P 


S 


^ <D m 


% 

9? 

m 
m 
m 

d 

f 


31 


28.9 


28.9 


4.32 


0.032 


0.018 


0.026 


0.05 


0.023 


0.015 


Zr:0X76, Mn : 0,062 


sus 

304 


32 


32.6 


30.5 


7.15 


0.029 


0.015 


0.021 


0.06 


0.017 


0.010 


Hf: 0.081, Ca: 0.058 


33 


31,7 


32.0 


5.63 


0,043 


0,024 


0.018 


0.05 


0.020 


0.021 


W : 3.44, La : 0.0S2, Mn : 0.47 


34 


31.2 


31.7 


6.16 


0.037 


0.030 


0.031 


0.04 


0.014 


0.016 


W:2.9I, Y: 0,048. Ca: 0.041 


35 


33.4 


32.1 


6.42 


0.053 


0.018 


0,022 


0.03 


0.017 


0.014 


W ; 3.18, 2r : 0.069. Ca : 0.053 


IS 

le 

A 

m 
m 
e- 


1 


30.9 


29.5 


3.26 


0.2'' 


D.032 


0.026 


0.03 


0.007 


0,011 




2 


27.4 


28.4 


4.78 


0.005 


0,009 


0.006 


0.04 


0.013 


0.006 




a m 
« tt 


31.5 


31.6 


6.11 




).025 


0.014 


0.03 


0.015 


0.009 





[0027] 



[«5] 



C7) mmW- 9-2 56 1 00 
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mm 


















{rnra) 








(mill) 


(mm) 






(mm) 


' \*" (mm) 






0.32 


0.02 






0.30 


0.02 




31 


0.30 


A A** 

1 , 0.02 




2 


0.29 


0.02 




17 


0.28 


0.01 


m 

B 


32 


0.29 


0.02 




3 


0.27 


0.02 




18 

lO 


0.29 


0.01 


33 


0.27 


^^,0.02 




4 


0.33 


0.03 


1Q 


0.30 


0.02 




34 


0.30 


oTo2 ^ 




5 


0.24 


0.02 




20 


0.27 


0.01 




35 


0.28 


0.01 


m 


6 


0.34 


0.03 




21 


0.26 


0.03 




I 


0.47 


0.03 


7 


0.26 


0.01 


22 


0.31 


0.02 




», 


8 


0.30 


0.04 




23 


0.29 


0.02 




2 


0.35 


0.07 


err 


9 


0.2o 


/\ At 

0.0 1 




24 


0.27 


0.02 




10 


0.30 


0.02 


IS 


25 


0.28 


0.02 




m 






m 


11 




0.02 


26 






«^ IX 


0.42 


0.07 




12 


0.28 


0.02 




27 


0.27 


0.02 


m 










13 


0.31 


0.03 




28 


0.30 


0.02 










If 


14 


0.30 


0.02 




29 


0.29 


0.0 1 












15 


0.25 


0.02 




30 


0.28 


0.04 
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